This study evaluates the effects that short-term, foreign, Catholic medical mission trips had on the religiosity of the United States-based participants. The subjects of this study participated in Catholic medical missions to Chiapas State, Mexico, in 2014 and 2015. Twenty-two of forty-two participants responded to a survey to assess for any changes in their religiosity and associated attitudes and behaviors. The results revealed that participation in the medical mission was associated with a significant increase in non-organizational religious activity, intrinsic religiosity, concern for health disparities and the burden of illness in the developing world, the promotion of further missions, the provision of service and/or monetary aid to the poor in the missionary's local community, and an increased likelihood to discuss the Christian faith in conversations with others. There was no statistically significant association with organizational religious activity or local participation in evangelization activities.
INTRODUCTION
Short-term medical mission trips have become increasingly popular in recent years. In 2008, Maki et al. estimated that 543 organizations sent approximately six thousand medical missions per year from the United States to foreign countries with an average per year expenditure of $50,000 per mission (Maki et al. 2008, 122) . These medical mission trips provide tangible benefits to the local populations served in terms of the medical treatment of acute and chronic conditions, health education, and the provision of pharmaceutical supplies. Medical missionaries work to promote the health and well-being of people in often impoverished and medically underserved regions of the world. Faithbased medical missionaries also use their charitable actions to promote good will, understanding, and their religious beliefs.
The medical benefits to the population served of short-term mission trips have been best documented in surgical missions. Missionary surgical teams have been able to reduce the suffering and disability for a variety of conditions at generally acceptable costs and complication rates. This includes surgeries for cleft lip and palates (Ott and Olson 2011) , pediatric tympanoplasty (Isaacson and Melaku 2015) , orthopedic surgical procedures , hand surgeries (Tadisina et al. 2014) , tonsillectomies (Sykes et al. 2012) , gynecological and general surgical procedures (Egle et al. 2014) , and pediatric neurosurgery (Davis et al. 2014) . Healthcare outcomes for short-term medical missions have not been as well studied. Patients in varied communities however have demonstrated acceptance and appreciation for nonsurgical medical care provided by missionary teams (Alghothani et al. 2012; Sanchez et al 2015; Weng et al. 2015) .
Ethical concerns have been raised regarding short-term medical mission trips. Some researchers have questioned whether physicians on some medical mission trips are able to fulfill their duty to safeguard the health of the patients they treat as outlined in the World Medical Association's Declaration of Helsinki (Holt 2012; World Medical Association 2016) . In particular, researchers have questioned whether informed consent and proper education are being provided given time constraints with large volumes of patients being seen along with language and cultural barriers (Berry 2014; Chiu et al. 2012, 37; Chiu et al. 2014; Holt 2012; Stone and Olson 2016) . The quality of the care provided, whether due to relative inexperience of the medical missionaries especially regarding local diseases and their manifestations, lack of diagnostic testing, or lack of follow-up opportunities has been raised as an area of concern (Bartelme 2015; Maki et al. 2008, 121; Naujokas 2013) . Finally, ethical concerns have been raised regarding the sustainability of short-term medical missions in providing health care to the populations served (DeCamp 2011; Green et al. 2009, 4) . Do the missions detract from the care provided by local medical networks? Does the provision of free health care by mission groups decrease the incentive of governmental or local provider organizations for improving the local health care infrastructure? Creating partnerships with local medical care networks for referrals for further testing and follow-up is a necessary element of any ethical medical mission. But to prohibit or discourage the provision of medical care to indigent and medically underserved populations while waiting for the development of better healthcare delivery systems would also pose ethical concerns, as argued by Barbara Ott and Robert Olson:
It has been suggested that short-term surgical missions can be inappropriate when they provide temporary solutions that may not address root causes of health problems. However, waiting for lowincome nations to change priorities to increase the overall health of their citizens undervalues the current human experience of their suffering. (Ott and Olson 2011, 106) An aspect of short-term medical mission activity that so far has had little investigation is the effect the mission experiences have on the medical missionaries themselves. Intimately working with patients in impoverished areas might be expected to affect the participants' understanding of global healthcare resource disparities. The experiences might also affect the future willingness of the medical missionaries to raise money or promote charitable mission activity in foreign countries. It might also influence the missionaries' willingness to donate money and time in their local communities in the United States. Effects of a short-term foreign medical mission on the religiosity of the missionaries has not been well studied. In this paper, we report the effect short-term medical mission trips to Chiapas State, Mexico, had on the religiosity, concern with global healthcare resource disparities, and charitable works of the United States participants of these missions.
BACKGROUND
The mission trips studied were based in San Cristobal de las Casas and the surrounding mountain villages in Chiapas State, Mexico. Chiapas is the southernmost state of Mexico, sharing a border with Guatemala. In general, it is a mountainous region with abundant rainfall (Explorando Mexico n.d.; Parker 2004, 15; Standish 2009, 51 (Hernandez 2014) . In 2010, 57 percent of the population of Chiapas could not gain access to healthcare services due to a lack of doctors, lack of medicines, or distance to the closest hospital (Sipaz 2012). Chiapas also consistently has Mexico's highest levels of malnutrition and infant mortality (Merrill and Miro 1997, 134; Standish 2009, 50) .The life expectancy is also lower than the national average (Parker 2004, 31) .
The authors studied Catholic, faithbased medical mission trips to San Cristobal de las Casas in late May of 2014 and late May of 2015 conducted by Helping Hands Medical Missions based in Irving, Texas. The mission clinics were held at the Franciscan Hospital de Caridad and in community centers in several surrounding villages within a two-hour drive from San Cristobal. The May 2014 mission had clinics for five days, while clinics were held for six days during the May 2015 mission. Each mission also included a retreat for one morning followed by three hours of door-to-door evangelization. The missionaries attended Mass every morning of the mission. There was also time in the evening to discuss experiences of the day and to conduct a brief discussion of Catholic teachings. Evening prayers were said as a group each night.
There were twenty-six missionaries from the United States who participated in the 2014 mission to San Cristobal de las Casas: three physicians, one pharmacist, two pharmacy techs, nine registered nurses, one physical therapy assistant, one translator, eight student volunteers, and one priest-chaplain. The 2015 mission to San Cristobal de las Casas had twentyfour missionaries from the United States: four physicians, one pharmacist, two physician assistant students, four registered nurses, four translators, eight student volunteers, and one priest-chaplain. With some missionaries participating in both missions, the total number of US missionaries who participated in one or both missions were forty-two.
The demographics of the forty-two surveyed missionaries from the 2014 and 2015 mission trips to Chiapas, Mexico, are presented in figures 1 through 6. Twenty-two of the forty-two Helping Hands San Cristobal de las Casas missionaries responded to the survey request (52%). Specific demographic characteristics of the respondents to the survey could not be ascertained due to the anonymous nature of the survey (figs. 2-6).
The missions also had a ground-organizing group from the local diocese evangelization team which included a pharmacist. The ground team together with the Helping Hands Missions international mission coordinator organized the clinic locations with local community The Linacre Quarterly leaders and provided logistical support for housing, food, and transportation. The ground crew served as translators and were able to purchase more medical supplies as needed. The ground team also helped with referrals to local healthcare providers and tertiary hospitals when necessary. The 2014 mission treated 800 patients. The 2015 mission treated 919 patients. The missionaries treated a wide variety of medical conditions including some unusual cases. The most common conditions treated were osteoarthritis, gastritis, gastroesophageal reflux, hypertension, diabetes mellitus type 2, depression, asthma, allergic rhinitis, parasites, malnutrition, respiratory infections, diarrhea, headaches, presbyopia, and myopia. 1 The missions had a pharmacy at each of the clinics which was able to give free-of-charge prescription and nonprescription medications to the patients. These medications were dispensed for new complaints and chronic health conditions. During the 2014 mission trip, Helping Hands Medical Missions provided $1,908 in prescription medicine. The prescription medicines provided for the 2015 medical mission was $2,256 (as per email correspondence from Gloria Madrigal (2015) , Helping Hands Medical Missions, December 28). The authors estimate that approximately $800 in non-prescription medications were dispensed during each mission in addition to donated prescription glasses, coloring books, and other games for children. The priest-chaplain and the missionaries also provided spiritual support to the patients and their families.
METHODS
An email was sent to each of the forty-two United States-based participants of the medical mission trips to Chiapas, Mexico, in December 2015 with a link to the study survey on SurveyMonkey.com. A reminder email to complete the survey was sent out approximately one week later. Data was compiled anonymously using the Survey-Monkey.com site. Twenty-two of the forty-two missionaries responded to the survey. Answers to questions one and five were not completed by one respondent to each question, otherwise all other answers were completed. With twenty-six missionaries having completed their first Chiapas, Mexico, mission nineteen months prior to the survey and sixteen missionaries having completed their first Chiapas, Mexico, mission seven months prior to the survey, the mean length of time between the first Chiapas mission to the survey was 14.4 months.
The survey was comprised of twenty-two questions. The first ten questions came from the DUREL (Duke University Religion Index) to assess religious involvement before and after the mission trip (Koenig et al. 1997 ). The DUREL instrument has three subscales measuring organizational religious activity (ORA), non-organizational religious activity (NORA), and intrinsic religiosity or subjective religiosity (IR). The DUREL index has been extensively tested for reliability and validity and has been utilized in over one hundred published studies (Koenig and Bussing 2010, Figure 6 . State of residence of the Chiapas missionaries 78-85). Questions eleven and twelve measured the effect the mission trip had on the missionary's concern over health disparities and the burden of illness in the developing world. Questions thirteen, fourteen, nineteen, and twenty evaluated the effect of the mission trip on personal missionary evangelization. Questions fifteen and sixteen evaluated the effect of the mission trip on the missionary's further mission promotion or participation. Questions seventeen and eighteen sought to determine the effect of the mission trip on service and monetary aid to the poor in the missionary's local community. Questions twenty-one and twenty-two were yes/no response questions to determine if the missionary felt the mission trip made him or her a better person and or closer to God. For the nonpolar questions eleven to twenty, answers were weighted from one to five for questions eleven and twelve, and one to six for questions thirteen to twenty based on the level of concern for health disparities in questions eleven and twelve and the frequency of occurrence of queried activities in questions thirteen to twenty.
Statistical analysis of the data was performed with IBM SPSS Statistics software. A sign test was utilized for the statistical analysis of the DUREL portion of the survey. This nonparametric test was chosen because a parametric statistical test requires that the population distribution of difference scores must be normal for small samples and that the data be interval data (Gravetter and Wallnau 2014, 313-30; Jamieson 2004 ). Both of these assumptions were violated with this data. The sample contained less than thirty people, so this is considered a small sample (Gravetter and Wallnau 2014, 313-30) . After performing a Shapiro-Wilk test, a significance of less than 0.001 was found, showing that the distribution was not normal. In addition, Likert-like questions were used, and a typical Likert scale is a 5-or 7-point ordinal scale used by respondents to respond to the question in a rated scale (Sullivan and Artino 2013) . In an ordinal scale, the responses can be rated or ranked, but the distance between the response options cannot be measured because we cannot assume that the difference between responses is equidistant (Sullivan and Artino 2013) . Interval data has a difference between responses that can be calculated (Sullivan and Artino 2013) . Some experts argue, that if there is an adequate sample size with data that are normally (or nearly normally) distributed, parametric tests can be used with Likert-scale ordinal data (Jamieson 2004) . Since the data are not normally distributed and a Likert scale was used, parametric tests should not be applied. Due to these violations, a nonparametric test, such as a Wilcoxon signed-rank test or a sign test, was chosen to analyze the first ten questions.
A Wilcoxon signed-rank test does not assume normality in the data, so it can be applied to data sets that are not normal (Lund Research Limited 2013a), It is used to compare two sets of scores that come from the same participants in the same way as a repeated measures t-test (Lund Research Limited 2013a). There are three assumptions of the Wilcoxon-signed ranks test: the dependent variable is measured on an ordinal scale, the independent variable consists of two related groups, and the distribution of the differences is symmetrically shaped (Lund Research Limited 2013a). All data matched the first two assumptions; however, the third assumption was not met by all the questions. Upon review of the distribution of differences in each before-and-after question response, it was found that the distribution of differences was not symmetrical for all questions. For the questions that did not have a symmetric distribution, a sign test was used. This test determines if the median difference between pre-and postsurvey responses is statistically significant and can be used when a Wilcoxon signed-rank test cannot be applied (Lund Research Limited 2013b).
Following this reasoning, an exact sign test was also utilized for questions eleven and twelve. A Wilcoxon signed-rank test was used to analyze questions 13-16. Questions 17-20 were then measured using a sign test.
The answers for questions twenty-one and twenty-two were presented as the raw data without further statistical analysis.
RESULTS
The survey question results are presented in Table 1 .
The questionnaire results were analyzed first for the effect the mission trip had on the three major dimensions of religiosity using the Duke University Religion Index (DUREL). An exact sign test was used to compare the differences between participants' scores in organizational religiosity before and after the medical mission. The medical mission was not associated with a statistically significant median difference in the pre-and post-scores, p = 0.500. The DUREL index for non-organizational religious activity (NORA) increased after the medical mission. An exact sign test compared the differences between participants' scores in non-organizational religiosity before and after the medical mission, and the test revealed a statistically significant median difference between scores, p < 0.0001. • 1 = no activity or sentiment, 5 or 6 = maximum activity or sentiment. Note: The least level of frequency of activity or intensity of sentiment is 1. Some questions were rated on a 1-6 scale and others on a 1-5 scale. Questions rated on a 1-5 scale have N/A listed under the six column. Two categories contained yes/no questions, and this is indicated in those rows. The data contained in the boxes are the number of mission participants who assigned the number in the column header (1-6 or 1-5) to describe their level of frequency of activity or intensity of sentiment.
To compare the differences between participants' scores in the DUREL index for intrinsic religiosity before and after the medical mission, an exact sign test was utilized. This showed that participating in a medical mission was associated with a statistically significant median difference between scores, p < 0.0001.
Participation in a medical mission was also shown to be associated with an increase the participants concern for health disparities and the burden of illness of the developing world. According to an exact sign test, medical mission participation was associated with a statistically significant median difference between scores, p < 0.0001.
The foreign medical mission activity was not associated with a statistically significant change in local participation in evangelization activity (Wilcoxon signed-ranks test having z = +1.260, p value = 0.208). It was, however, associated with a statistically significant change in promoting further mission activities in regard to recruitment, monetary aide, or further personal volunteering for other missionary activity (Wilcoxon Signed-Ranks Test having z = +3.090, p value = 0.002).
After participating in the Chiapas medical mission, the missionaries were more likely to provide service and monetary aid to the poor in the missionary's local community, eliciting a statistically significant median difference between scores using an exact sign test, p = 0.001. Past missionaries were also more likely to discuss their Christian faith in their conversation with others. The median difference between reported scores was statistically significant according to an exact sign test, p = 0.001.
The missionaries were also asked if they felt the medical mission trip to Chiapas, Mexico, made them a better person. Ninety-one percent of the respondents felt that the experience did make them a better person. In further support of the DUREL intrinsic religiosity index findings noted above, the medical mission participants were unanimous in their feelings that the mission trip brought them closer to God (table 2) .
DISCUSSION
This study found that participation in a foreign medical mission was strongly associated with an increase in nonorganizational religious activity and Wilcoxon signed ranks Z = 3.090 Yes p = 0.002 Service and monetary aid in the missionary's local community Sign p = 0.001 Yes Discuss Christian faith with others Sign p = 0.001 Yes intrinsic religiosity. Following a medical mission, participants were more likely to spend time in private religious activities such as prayer, meditation, or Bible study (non-organizational religious activity). They also had a deeper intrinsic religiosity through having a greater sense of experiencing the presence of God and feeling closer to God. Mission participants also allowed their religious beliefs to play a greater role in other aspects of their life. There was no associated increase in organized religious activity following the medical mission trip. This may be due to ceiling effect with a high level of baseline organized religious activity in mission participants prior to traveling to Chiapas. Many reasons could be proposed for this increase in religiosity. Experiencing the faith of patients who often live in difficult life circumstances can be inspiring. Treating patients who would otherwise not be able to receive medical care could make the missionary feel closer to God. The missionary might feel he or she was listening to God's call and fulfilling a divine plan. Interacting with other medical volunteers and sharing faith stories can also reinforce and strengthen the missionary's belief system. Having a priest on the mission trip who held formal and informal discussions with the missionaries involving faith and doctrinal issues likely also played a significant role in increasing the religiosity of the missionaries. Setting aside time for door-to-door evangelization may have forced the missionaries to explore the reasons they hold Christian beliefs.
Being a medical missionary may also have helped the survey respondents feel closer to God by fulfilling the Gospel's missionary commission:
Go into all the world and preach the gospel to the whole creation. He who believes and is baptized will be saved; but he who does not believe will be condemned. And these signs will accompany those who believe: in my name they will cast out demons; they will speak in new tongues; they will pick up serpents, and if they drink any deadly thing, it will not hurt them; they will lay their hands on the sick, and they will recover. Delving deeper into the gospel writings, miracles play a prominent role. In the gospels, Jesus shows that he is the Lord by, among other things, performing miracles, 103 were recorded. Fifty-five of them were medical (healing the sick, giving sight to the blind, allowing the paralyzed to walk), twenty-seven were natural miracles (feeding a crowd, turning water into wine, calming a storm), and twenty-one were exorcisms (casting out demons). And so a majority of the recorded miracles were medical in nature (53%). As mentioned above, there is a high level of baseline organized religious activity in mission participants prior to traveling to Chiapas, therefore, it is fair to assume that participants are familiar with Jesus' medical miracles. Consequently, medical mission participants might have an increase in their intrinsic religiosity following the mission experience because they may feel they have been following Jesus' example of healing the sick.
Experiential learning during the mission trip about people of another culture also likely accounts for the increase in concern for health disparities and the burden of illness in the developing world. Meeting and forming friendships with individual people in Chiapas can put a human face on the challenges being faced by people in different parts of the world. This reason may also explain the finding that the missionaries are more willing to provide aid or volunteer for further foreign medical missions. These types of experience may also explain the increased willingness of mission participants to provide service and financial aid to impoverished people in their own areas of residence.
In reviewing prior publications, we were unable to identify other studies that evaluated the effects of either short-term medical or Catholic mission trips on religiosity of mission participants. There have, however, been studies that evaluate the association of short-term, Protestant non-medical mission trips with aspects of religiosity. Kathryn Tuttle in her 1998 Ph.D. dissertation for Biola University (Tuttle 1998, 224-53) investigated the effect of short-term, non-medical mission trips on the spiritual growth of students attending evangelical Protestant Christian colleges. Her study had many similar findings to our study. In interviewing the college students, she found that those who went on short-term mission trips listed that experience as the most important college experience in promoting spiritual growth. Ms. Tuttle reports that the mission trip was a rich, first-time look into another culture that encouraged the students to reevaluate their values, goals, and priorities. These students also felt the mission experience gave them more faith in God's plan, and they relied on God more. They experienced a greater prayer life. They experienced more compassion for those in need. They were better able to share their faith. They also were more likely to participate in future mission activities. And they reported their belief that service to others is a submission to the primary focus of Scripture. These findings correspond with our study findings of an increase in non-organizational religious activity and intrinsic religiosity after participating in a short-term, medical mission trip.
Roger Peterson surveyed participants of one-week, non-medical, Protestant missions in the 1980s (Peterson and Peterson 1991, 6-19) . The survey response rate was 38.7 percent. He found that the respondent's prayer time for missions/ world evangelization doubled, financial giving to missions increased, and their perception of commitment to world missions increased. This study again seems to support an increase in non-organizational religious activity and internal religiosity.
Similar findings were seen in a pre-and post-mission survey of participants in nonmedical, Protestant missions to Romania in 1994 (53% survey response rate) in which surveyed first-time participants reported increasing their personal prayer for missions (an aspect of nonorganizational religious activity) by 56 percent, but their time spent in communal prayer (an aspect of organizational religious activity) and financial giving did not change (Kirby 1995; Ver Beek 2007, 6) .
A United Methodist 9-day building project, non-medical mission trip to Mexico found that the survey respondents reported an increase in Bible reading and personal prayer time following the mission (non-organizational religiosity) (Wilson 1999, 57) . Manitsas reported data on twenty-five Baptist missionaries to Mexico in 2000. He found the respondents felt closer to God and more committed to Christian service (aspects of intrinsic religiosity) (Manitsas 2000, 38) .They stated that they were more likely to participate in future mission trips.
A study of evangelical Christian adolescents from the United Kingdom participating in non-medical, short-term mission trips to Central and South America found that participants developed an increase in their ability to share their faith with others and a stronger sense of being close to God (Hopkins et al. 2015) . A different study of North American youth who participated in short-term mission trips found that they were also more likely to become civically engaged in volunteer work and political activity (Beyerlein et al. 2011) .
The durability of the increased nonorganizational and intrinsic religiosity has been questioned by a study by Friesen (Friesen 2004, 5-11, 31-5) ; Friesen 2005) . He surveyed participants of five Mennonite and Anabaptist missions. He found that at six months post-mission, the respondents reported an increase in personal communication with God, commitment to Christian community, evangelism, and using the Bible as a guide for life. However, by one year postmission, these measures were back to or below the pre-mission trip baseline. Manitsas also found a lack of durability of the intrinsic religiosity changes of the missionaries he studied (Manitsas 2000, 43) . By six months post-mission, there no longer was any significant increase in their feelings of being closer to God or more committed to Christian service. Their stated desire to participate in future missions still reached statistical significance.
The durability of the change in religiosity found in our study seems to exceed that found by Friesen and Manitsas. Our study showed statistically significant changes in religiosity after a mean time post-mission of 14.4 months. Whether these changes will be maintained further into the future would require further follow-up investigation.
Limitations to this study include the fact that the questionnaire was distributed to the medical missionaries after they completed the medical mission trips. Their answers to the questions about their attitudes and actions prior to going on the medical mission would therefore be retrospective in nature, which might decrease their accuracy. The response rate to the survey was 52 percent. It is possible that the missionaries who responded to the survey were not entirely representative of the missionary population as a whole. Some of the missionaries participated in two or more missions which may influence the results.
In regard to the durability of the change in religiosity of the mission participants, our survey was completed either seven months or nineteen months after the last mission attended. The distribution of respondents, seven months or nineteen months post mission, could not be ascertained due to the anonymity of the survey process. As such, the maintenance of the change in religiosity found in our survey could be either more or less than 14.4 months but is at least seven months. Finally, this paper reports on the effect on the religiosity of participants from two Catholic medical mission trips to Chiapas State in Mexico with Helping Hands Medical Missions in 2014 and 2015. Medical mission trips in different locations and with different organizations will doubtless provide different experiences. These results therefore may not be generalizable to other medical mission activities. Further research in other settings may be helpful in determining the generalizability of our findings.
CONCLUSION
We found that participation in short-term, medical mission trips to the San Cristobal de las Casas area of Mexico with Helping Hands Medical Missions was associated with an increase in non-organizational religious activity and intrinsic religiosity. The mission experience was also associated with the participants gaining a greater concern for health disparities and the burden of illness in the developing world. Experiencing a medical mission was associated with an increase in the missionaries' willingness to assist in further missionary activity abroad and in providing service and/or monetary assistance to impoverished people in their own community. They were more willing to discuss their faith with others. They also felt the mission trip made them better people and closer to God.
